






























3% > -63'&-#?%% > ->3'&-%D&V-3G/-&'<
&.3.9,012#8%#&.#@O'%G/&'3&3'.9+&-3&'>3'&-% 
6782W.OX./+&-3&'>3'&-% 6782 %3';&'3























































 !"#$%"!& ()*+,&-&).$%&,&-#&*/$01*23&( %$.4( "1"5&- 1*2$2(+$#(6!&+/$789." :*)9;.(/$.<=>=?@
BC?CD=EF3&( %$.4( "1GH$0I).$% :&,"*#$"-:$.&1:",-"2(+$#6!&+/$3&( %$.4( "1G 1.$-(,J")* $/-()*+*.K
-* :-&).*6.&2.&%&:*62(+$#&"-*,&.#$J$-#&1*#& (1*2/"-&L"#&+-&- :,$-*6&"+&/&,-*6)." :()&6!&+/"7
4*6(M-* :"""+&+*,$"+!&6&-#&6!&+/$(2(+$#("+!*N"!&#$%.7 L7O" /$:P*.)<,*%":$!#"L&Q&L"*-&!-*6&%&- 1*6
2(+$#&K5&- 1*62(+$#&6!&+/$GR*)$-9&6$-G:$).$% #$%-"L&8S48S4K&IG":*-&)."2#$.( :,&.&-#&-*,*6&6!&+K
/$-*62(+$#&(5&- 1*#7
:$2&: 1( 1()"-(TECUVWVXYZCD[C\]C[CV=@?^[^_Z=\]VEZ= (%"*-"1$#$(,$!&%.7 L7;.*+%&-&4&.*J$,"M<+-&-K
 :,$-& &,#$:-"L&GS- :":(:+&$:-*!*6"#("`*!1!*." :"1(Ga&6.$/I* ,.-(,J" $-&/*6&:(6.&b("%*1(2$-:&L"#(9.,&: 1$
:.&%"L"# 1$6!&+/$1*#& $0(,&(S- :":(:(7Q(J&3&( $.<%*1(2$-:&." :"L&G8$-:&.+&-$2&:$."#&!-(1(!:(.(S :.$
Kc:-*6.&` 1"2(+$#S :.$Gd&+"-I).$% :&,"!&#$&1:",-* :"-*,** -*,&-*68$-:.&+&-$2&:$."#&!-(1(!:(.(S :.$7c:-*K
6.&` 1"2(+$#a&6.$/*%.N&,&6!&+/$-$.&%"*-"L$-&1*#"2& $1*." -"L"2*6(()*+-&:" :.&%"L"# 1*26!&+/*21&*
%"#$!*2-$2&:$."#&!-$1(!:(.-$/&J:"-$G*0$2(#$,"J$.$1!&e$!#1&f$!&,"M<,"J&1( :* "L&Gc:-*6.&` 1"2(+$#a&6.$/IG
&%&$:-*6.&` 1")* :&,2*N$/":"2#$ :* ( .$:&".&+-"96!&+/$-"9 &%.N&#&)*1&+&!&#$2.7 L7O#(/"L&;!"6*.$,"M
<2(+$# 1& &,#$:-"L&G;.&% 1"2(+$#g"-1*,L"I7
d*)*%-$,-& $ "#& :$2*2hi>E=B=?CD[C\]C)."6*%-*#$*%.N&-&(a/".L"j"L9:$.G6%#$ $O$"!&P*)"M<1( :* "L&G
4(+$# (,.$2$-$(2#$:-* :"Ga&6.$/I* ,.-(!&-&).*#$1:$(1*#"2&4(+$# (,.$2$-$(2#$:-* :").*/!$2&:"+".&
-*,$6!&+/$-*K,"+(&!-$(2#$:-"01$`*.2$7c,$!"-&P(.1*,"M<(.$%-"L&$2" "#$h[VZC^ U\>iZCGP.$M").*6.&23.,&:K
 1*6&.&%"#&I6*,*."!&#$*).$+$-:&L"#"+,(1&(6&!$."# 1*2).* :*.(-&)."2#$.("+!*N/$-"9)* :&,& (,.$2$-$
$1 )$."2$-:&!-$6!&+/$G&-&-#$+"-* $"+!&6&-#$-&%*,$+&*2(!:"2$%"# 1"(2#$:-"1H*#&-;&6"MG0"#" (.&%*,").$%K
 :&,!#$-"-&#$%-*#*%"+!*N/""+L"1!( &h[VZC^ U\>iZC7
)*).&:-*2).*6.&2(4&.*4&.1$:"k.b&-Q*6"M"+,$!" (lmnopq^[VYG,"+(&!-*K6!&+/$-")$.`*.2&- 1*#":.&6&+&
-*,*2%"2$-+"#*2(2#$:-"01*6*)( &g#$-L$ !&,&j"L9:$.&).$:,&.&#(M"-#$6*,$ 1(!):(.$("+,*.+,(1&G&+&:"2#$
1( :* "L&g$ -&4$J:."M*%.N&!&,*% :,*)*a/".L"7
5.(6"%&-"+!&6&-#&+&)*0$*#$)*+,&-").$%&,&0%.7 L7Q*$!O*/!$r<+-&- :,$-" (.&%-"1Gd":j",$. 4( $(2G
st`*.%I "+!&6&-#$2*%"6":&!-*#%" :."/(L"#"."#$:1$""-&0$-$%* :()-$6!&+/$-$+/".1$4(+$#&+&&-:.*)*!*6"#(" ,#$:K
 1(&.9$*!*6"#(d":j",$. 7
k!"#$%"!&#$).$+$-:&L"#&)."2#$.&"+2(+$# 1$).&1 $( 1!*)(:$2&: 1$ 1()"-$hZ[CUC@=[XVFD[C\]=?=\]VEZ=VD[C\]=?C
DECuC7;!&+/$-$* :&,J:"-$"2$2*."#&!-$).* :*.$ ,*#"9+&,"0&#-"1&).$% :&,"!" (5.&N$-c.-$0"M<,"J"1( :* G4(+$#
6.&%&R*).",-"L$IKP*2$v$ :&1&w%.7 L74&."-&g"-&#<1-#"N-"0&. 1& &,#$:-"L&G4(+$#k!&,*-"#$s "#$1IK*/":$!#"
d.&-%&(KQ*.2&--w4&J&3.( :$1k*/*0&-<1( :* "L&G4(+$#4$b"2(.#&x&1*,$LIKf* ")&v:*!L$.&k!&,$- 1*6w
2.7 L7P"#&-&H&./"M5*2&+$:<%")!*2".&-&1-#"N-"0&.1&Gk,$(0"!"J-&1-#"N-"L&(d(!"I"Q(J&3&( $.Ky-:*-"#&k2&K
.$6!"$wS.&R&.!*,"M<2(+"1*!*6"-#&G%.(6&l?@i?z^]E^>V{Gf$! &IKy-:(-&5*/.*,"M&wk"!,"#&O(0$,-#&1<1( :* "L&G
a&,"0&#-"2(+$#Q&J"L$IK*/":$!#"d$#&0$,"Mw2.7 L7O*,*.1&j(L1<%")!*2".&-&1-#"N-"0&.1&G;!&+/$-&J1*!&S,&-&
4&:$:"M&j*-#6*,&Gj"#$1&IKS,&-&4&:$:"M&j*-#6*,&:$5.&6"L&v(,&1<,"J&1( :* "L&Ga&,"0&-"2(+$#k!&:"-&IK
4"!1&R$!$2$-&7a."-1&f$!0"M<1( :* "L&G4(+$#6.&%&a&6.$/&I"+,"#$ :"!&#$* :&-#(a/".1$4&.6":$"j(%*!`&4&:+&7
k" &01"1*!$1L"*-&.g$!"2".R.&1$.)."1()"*#$+/".1(`*-*6.&`&G6.&2*`*-&".&%"*)."#&2-"1&*1*#*##$6*,*."*2.7 L7
g!&:1*x&1J".&-<,"J"1( :* G;.&% 1"2(+$#k" &1IG%*1#$.$).$+$-:&:",-(a/".1(`*-*6.&|#$P$9-"01*62(+$#&).$%K
 :&,"*e$!#1*k:&1!&.$,"M<,"J"1( :* GP$9-"01"2(+$#Ga&6.$/I7
R(!:(.-*K)*,"#$ -*2$2(+$#((5(/.*,-"1(0(,& $,."#$%-")*,"#$ -""- :.(2$-:K`*.:$)"#&-*y-:(-&}&!:$.&
"+~76*%"-$G*1*#$2(#$"+,"#$ :"!&%.7 L7g$%.&-&;#(1"MH$-%$.<2(+$# 1& &,#$:-"L&G5(/.*,&01"2(+$#"G
5(/.*,-"1I7a/".1&6!&+/$-"9"- :.(2$-&:&4(+$#&+&(2#$:-* :"*/.:)*+-&:&#$1&*#$%"-&L#$!*,":&+/".1&:$,. :$(
3.,&: 1*#G&-&1*#$#$ ,$-&0"-$*-&/"!&(1!#(0$-&(2(+$# 1&%*6&b&-#&6*,*."!&#$%.7 L7Q$!&P&./(1<2(+$# 1&









































































































































































































































































































































































!						"		"37	! 	5	 		! 	"
"				!		 	"	!"	3
8 		 !339	 	:!		!!	 6!		"	 	
		 				 !			";!!	 3
4		<!6<8	!	;	!!3<	 4		=	!
>!4?!!	!7
@
			!4?!		! !	AB%/C(
D+/+:	?E(F%'-+/G*(0+HI%J(FF- 		:	?K%L'C'-3
"	"!			
M
!!								?			"
"			  	N+,-(0(/C.%3
OPQRSTUVWXZ[\]P^_VT^Z`ab\
cdefgchieklmnonqrstklmtlkuklmtlkmvwklmno
xyz{|}~{}kkukk{yzz}zz 
h{{z|e yze{z}¡}z zz~zz|¢£z}z{{¤yz ¥¡z}|c¡¦
z¡z{¥{yz e{¡h{zyze}e{z}yze{z} z}~|¥yze{z}¥{
 {
xyz§z¡£zyzz£z{zyz}{¡{{}{z}~z{{{{z{yz~z~zyzz
¡z¡¡£z{{{y¨yyzyzyzyzz¡~¡¡{{z{zzyz~yz}¦
z}{¡
xyz~}}z¡}}zz¡yz|©ª§yzyzyz~§z¡~¡|~zyz
z «{y£}{¡}{z}|z¡zyz{¡y{yzyzz
|{yz{|}~{}yzzzz¬z{{z{¡{z£z}~¡~{¡}}yzy{y¡y
zzzzz­~z{yzz}{z|}{¡|{}zz{xyz}~}}zz­~z
{¡y|z¡z{{yzyze}e{z}yzyzz{z{{{y¡¡}~|}{¡z£z{
yz{|}~{}}£zyz®¡yz z¡yz¯£°£±f¡zyz¥}yz ¥¡z}|hyz{~
yzz}{¡yz}{z}~z}{~yz{|}~{}zz¥©²³´f{µ{µ{{¨¶µy}
gz{cy~z}¡}~{{yz{z{{}z{yz~yz }{¡yzz
xyz{|}~{}{yzzyz~zyze{| zyzfz{zyz®z~¡ h£
{~£±
xyz~¡~{zzyyzyz}z{¡{{zy}§¡}~¡z yyz{|}~{}y
}zz|¡yzyz}z{·z{{zzyz}{¡yzz¥{¢{z£zz}|yz{~£z
{|{z}¡z£zyz}{¡yzzyz{|}~{}¡z|yyz~z{{zyz{zyz{
yzz{yy{~z}z
b¸ ¹ºX»]]¼X½QV¾W\»^¿À\»P½_QWÁ
SQV^ÂÃQVÄ
ÅÆÇWPVQÃÈ^ÉU]^Ã^ ÊWÈ]À¼^VTUV^X
»]]¼X½ËËË\RÊÌ\»P½¸ÈUPÍQSUÈ½ÎR^ ÄU½
Ï¸ ÐÑZ`ÃVTQ¿QÌ^ÑZ`È^¿U]^Ã^\¼Ê¾
{fz£§z³£zzx¨£±ÓÔÕÖ
m×ÖØÙÚÛÖØrÔÜÝÞÔÝÔØØsÔÛØÖÝ
ÔØÙÕØß àá ¡®¡yz
